This paper delves into China's differential growth in exports with high income and developing countries by focusing on bilateral content of China's trade and particular exports over the time period 1979-2015. In the last 30 plus years, China has specialized in upstream capital goods and exhibited rapid diversification in consumer goods. Performing causality tests reveals a strong evidence of causality from the export growth of capital goods and consumer non-durable goods to gross domestic product (GDP) per capita. There is also evidence that the causality is bi-directional for consumer durable goods, intermediate goods, and primary non-energy goods with income. Econometric analysis shows a positive and statistical significant relationship between income and export growth of capital goods, consumer non-durable goods, intermediate goods, and primary non-energy goods. Trade openness allows stimulation of growth and efficiency as producers in China are exploiting areas in which they have a comparative advantage.
Introduction

Issues and Objectives
Many studies highlight a strong positive correlation between the exporting goods a country produces and its living standard (Hummels & Klenow, 2005) . Linder (1961) suggests that the level of income per capita might have a role in explaining increased trade and especially international differences in demand for various tradable goods. Markusen (1986) states that as income levels rise spending patterns shift towards manufacturing products that are associated with more sophisticated production processes. Rose (1991) , Baier and Bergstrand (2001) also indicate that as a country's income rises consumers tend to shift their spending away from basic food and clothing products into manufacturing goods, which are associated with product differentiation and diversification. Since initiating market reforms in 1978, China has entered a new growth phase in its industrial development for producing and exporting consumer and technology goods while experiencing higher incomes. Building upon these hypotheses and findings from the literature, this study seeks to analyze the relationship between China's export growth and income growth progression for the period of 1979 through 2015. We empirically evaluate the causality between growth in trade, especially in exports, and China's overall economic growth. Specifically, we attempt to assess export growth as a contributing factor to China's economic growth, which is measured by its per capita income.
Trade Openness and Income
China has now emerged as one of the world's largest exporting country as its exports grew 1769.59 percent between (World Development Indicators (WDI), 2016 . Also China has experienced an exceptional growth of its economy. Measured by GDP per capita, China has an outstanding increase of its per capita income from $308 (constant 2010 US dollars) in 1978 to $6,108 in 2015 $6,108 in (constant 2010 (WDI 2016) . Our prior knowledge, based upon economic growth theory, indicates that a -more open boarders‖ policy operates as an expansion factor of the domestic market taking advantage of economies of scale in an economy (Hummels & Klenow, 2005; Frankel & Romer, 1999; Dollar & Kraay, 2002) . Moreover, exports by fostering specialization and stimulating diffusion of new technologies and innovations results in improving the standard of living of people in exporting countries (Brückner & Lederman, 2012; Frankel & Romer, 1999; Dollar & Kraay, 2002; and Rodriguez & Rodrik, 2000) . In the last 30 plus years, the contribution of exports to GDP in China increased by almost 21 percentage points (WDI, 2016) implying the significant contribution of exports to the country's output. This upward trend of China's exports of goods and services as a percent of GDP has become significant and it seems to have accelerated from 4.6 in 1978 4.6 in to 19.2 in 1990 4.6 in to 24.0 in 2015 4.6 in (WDI, 2016 .
Trade openness stimulates growth and efficiency by allowing producers in China to exploit areas in which they have a comparative advantage over foreign producers and by reducing real costs (Frankel & Romer, 1999; Dollar & Kraay, 2002) . A very large quantity of literature has actively discussed the role of trade, specifically exports, in fostering economic development. For instance, Frankel and Romer (1999) showed that differences in the value of bilateral trade across countries were positively correlated with the countries' levels of GDP per capita. Dollar ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 9; Kraay (2002) argue that both trade and institutions are important in the long run, but there is relatively larger role for trade and economic growth over shorter horizons. Brückner and Lederman (2012) provide evidence that bilateral trade causes growth for Sub-Saharan countries using different set of instruments. Thus, it is becoming imperative to understand and empirically evaluate China's surge in trade, especially exporting activities, and its steady growth progress.
Identify Long-Term Growth of China's Exports
It is crucial to apply methods that accurately quantify the long-term growth of China's exports. For this reason, following Tuan, Somwaru et al. (2016) , we apply the Hodrick-Prescott (HP) (1997) method of Trend and Cycle Decomposition (TCD) for properly quantifying the growth of China's exports from 1979 through 2015 (see more detailed discussion in the Appendix of Tuan et al., 2016) . We focus on this flexible statistical approach which we apply to various sectors of China's actual export data to capture the long-term dynamics of export growth. The major challenge in studying export growth and its fluctuations is to capture the long-term growth and to isolate the deviations from the stochastic growth path . Using the HP/TCD method we are able to eliminate the deviations from the growth conduit of the actual data.
Income and Export Growth Dynamics
China's manufacturing exports continue to grow, from 47.7% of total merchandise exports in 1984 to an astonishing 93.9% in 2015 (World Bank, 2016 . Several studies suggest that manufacturing exports are associated with economic growth (Keller, 2001; Coe, Helpman, & Hoffmaister, 1995) . The annual growth rate in China's real gross domestic product (GDP) averaged above 10.0 percent per annum from 1990 to 2015, World Development Indicators (WDI) (World Bank, 2016) .
These treads underlie the fact that international trade, specifically export activities, is beneficiary for a country's economic development (Aizenman & Sushko, 2001) . Thus, testing the correlation between income and growth of exports is essential and assessing the causative relationship between income and export growth patterns is critical. We use temporal data that allow us to perform statistical tests of causal direction. By using vector time series data instead of cross-sectional we can assert the degree of confidence in the direction and nature of causality than using only cross-sectional data.
Non-Parametric Test: Income and Export Growth Dynamics
The advantage of non-parametric methods over econometric methods is that nonparametric methods do not require specification of a functional form (Conover, 1980; Daniel, 1978) and account for more complicated nonlinear relationships between income and the growth of trade flow categories (Hollander & Wolfe, 1973; Chiappori & Salanie, 2000) . Moreover, nonparametric techniques are used because income and growth of exports are related monotonically, and the exact sampling distribution can be obtained without requiring knowledge of their joint probability distribution. For this reason, we employ the Kruskal-Wallis test statistic, which is given by:
where N is the sample size, T i is the sum of ranks for the i th group, and n i is the number of observation in the i th group. The test statistic H approximately follows a chi-squared distribution with k-1 degrees of freedom, where k is the number of groups or populations. Two data samples are independent if they come from distinct populations and the samples do not affect each other. The nonparametric test is performed to test whether the income and growth of export flows are independent. Rejection of the null hypothesis implies that export growth of China's trade has an effect on the country's income.
Dynamic Properties of Exports and Income Growth: The Unit Root Test
Given the dynamic properties of the variables that measure exports and economic growth it is important to test for stationarity of the data series as non-stationary variables can give misleading parameter estimates. The presence of unit roots indicates a non-stationary process that can lead to false inferences in time series analysis. In this respect we conduct unit root tests to access whether or not the series are stationary (Sargan & Bhargava, 1983) . If the data series follows stationary processes then we use the level values of the variables. However, if the variables are non-stationary, then the test is performed using first (or higher) differences. The Augmented Dickey-Fuller test (ADF) follows the general structure:
where Δ is the first difference operator, α is a constant, β the coefficient of time trend, p is the lag order of autoregressive process. The unit root test is then carried out under the null hypothesis γ = 0 against the ijef.ccsenet.org
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is computed then it can be compared to the relevant critical value for the Dickey-Fuller (DF) test. If the test statistic is less than the critical value, then the null hypothesis of γ = 0 is rejected and no unit root is present.
Quantifying Export and Economic Growth
This study aims to quantify the relationship between growth of China's exports and economic activity measured by per capita income and to make inference of trade growth on economic development. For this reason, we conduct causal analysis using multivariate data to identify the export growth and income relationship when external conditions change, such as government policies. We also apply formal econometric analysis to evaluate the potential impact of the trade growth, especially export growth, on income.
Quantifying Export and Economic Growth: Causality
Unlike standard statistics that are used to infer associations of variables, we employ causal analysis to help identify relationships between export growth and income. We use Granger causality (GC) approach to explore directed influences between China's exports to GDP per capita (GDPPC, thereafter) and vise-a-versa. The GC method does not rely on a priori specification of a model but by applying the concept of Granger causality it can determine the existence and direction of influence from export growth to GDPPC growth. Temporal data in a bivariate time-series context are used to test for causation and to identify the sources of directed influence between exports growth and output. Granger causality in the case of export growth rates and GDPPC can be stated as follows: export growth rates are said to Granger-cause GDPPC if GDPPC can be better predicted using both export growth rates and GDPPC than it can by using GDPPC alone. In particular, we test for the absence of Granger causality by estimating the following vector autoregressive (VAR) model:
and then testing the null hypothesis or 0 = 1 = 2 = ⋯ = = 0, against
′ , is a test that X (in this case growth rates of exports of each aggregate commodity i ) does not Granger-cause Y (in this case GDP per capita). Similarly, testing the null or 0 = 1 = 2 = ⋯ = = 0, against :
′ , is a test that Y (in this case GDP per capita) does not Granger-cause X (in this case growth rates of exports of each commodity). A rejection of the null implies there is Granger causality. Note that we use the -levels‖ of the data or the data have not been differenced.
We also applied the Toda and Yamamoto (1995) method to identify the direction(s) of causality between GDP per capita (GDPPC) and China's export growth of the six aggregate U.N. Broad Economic Categories (BEC, UN, 2011) BEC commodity categories. These tests call for special attention if the test statistics are to have standard asymptotic distributions. After determining the lags in the VAR equations we follow Toda and Yamamoto (1995) and then add extra lags of the variables equal in number to the maximum suspected order of integration to obtain the standard asymptotic distribution properties. We estimate the system and apply the usual Wald test to assess if the coefficients of the lagged export growth of the aggregate BEC commodities are jointly zero in the GDPPC equation. Similarly, we test if the coefficients of the lagged GDPPC variables are jointly zero in the export growth equations. In each case, the Wald test statistic follows asymptotically Chi Square distribution. The degrees of freedom equal to the number of -zero restrictions,‖ even though GDPPC and the export growth of each of the BEC commodity groups are not exclusively stationary.
Quantifying Export and Economic Growth: Seemingly Unrelated Regression (SUR)
Finally, we develop a formal econometric model that is used to control for factors that associate income and growth rates of exports. The econometric model specified in a general form is as follows:
where per capita income is a function of exporting activities, or specifically
where (Y/N) stands for GDP divided by the active population, gEx i is long-term growth of China's exports of each aggregate commodity i, while γ and ϑ are coefficients to be estimated and P is a dummy that indicates adoption of policies, such as trade liberalization and acceleration of China's international processing activities through Foreign Invested Enterprises (FIEs) and Economic and Technological Development Zones (ETDZs). The variation of income not captured by our variables is thus summarized in or the error term. International ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 9; trade can be beneficial for a country's economic development as long as it translates into greater factor accumulation or productivity increases. In the above formulation we attempt to capture China's export-economic growth link. Exporting activity is considered a direct mechanism of spillovers from one country to another. Simply, absorption of exports from given country fosters the expansion of its exporting industries to other trading countries. Another direct mechanism of spillovers is through the technology embodied in the goods (both in physical and human capital) that are exchanged between countries. Through the trade channel, specifically exporting activities may contain intermediate goods and technologies that unavailable to the recipient country.
The greater the quantity of these exports the greater will potentially be the spillovers from trade. Exporters might also receive feedback from importing nations (Blundell, Griffith, & Reenen, 1995) . However, in this study we focus on China's exporting activities. In light of the presence of these spillover channels, we attempt to quantify the relations of long-term growth of China's exporting activities on income measured as GDP per capita of the country's active population.
Results
This section describes the data employed and the analyses performed for exploring the dynamics of China's export growth, specifically export growth and income. We extensively present the export growth of China over time and country or country groups for better understanding of the trajectory of export growth.
An In-depth Look on the Time-Series Datasets
China's trade data at 4-digit Standardized International Trade Classification (SITC) Revision 4 (UN, 2016, Rev. 4) (UN, International Trade Statistics, 2016) level are used for trade pattern analyses. The data source is the United Nations Commodity Trade Statistics Database (UNCOMTRADE) maintained by the Statistics Division of United Nations (UN, 2016). China did not share public trade statistics with international organizations until 1984 and even then, the validity of some reported trade flows remained questionable and the trade statistical reporting systems were changed (from SITC to Harmonized System) over our study time period. Thus, we utilize China's reporting partners' data compiled by the UN. We adopted the same approach for processing and balancing the bilateral data as in Gehlhar (Gehlhar 1996 and 2012) . We focus on the export growth rates of commodities as defined by the U.N. Broad Economic Categories (BEC) (UN 2011). Specifically, the SITC 4-digit data of commodities were aggregated using Statistical Analysis System (SAS) package to commodities codes defined by the U.N. BEC groups defined by the UN Statistics Division are as follows: capital goods, consumer durable goods, consumer non-durable goods, intermediate goods, primary energy goods, and primary non-energy goods and Appendix A). Unlikely in Tuan et al. (2016) , this paper extends the dataset period through 2016.
The original classification by BEC was produced in 1961 by the United Nations Statistics Division for the summarization of data on international trade by large economic classes to provide a means for international trade statistics to be analyzed by the end-use. But it was also designed to serve as a means of converting external trade data compiled on SITC into end-use categories that are meaningful within the framework of the System of National Accounts (SNA). The SNA is the latest version of the international statistical standard for the national accounts, adopted by the United Nations Statistical Commission (UNSC) (UN, Department of Economics and Social Affairs, 2016). The subcategories of BEC can be aggregated to approximate SNA classes of goods, thus allowing external trade statistics to be considered jointly with other sets of general economic statistics, such as national accounts and industrial statistics, for national, regional or world-level economic analysis. Table 1 presents descriptive statistics of the growth rates of China's exports of the various BEC categories and the country's GDPPC.
Growth Dynamics--Country/Country
Appendix Table A1 shows China's trade growth patterns with selective developed and developing countries/regions. In the 1990's the high-income country group was among the leading growth destinations of China's total merchandise exports. This trade dependency with China indicates that changes in China's trade openness policies generated relatively large impact on its importing partners. In the 2000s the growth patterns of China's exports show a significant departure from the previous decades. (Appendix Table A1 ). During the entire period under study developed countries were China's major export growth destination. This is consistent with the prediction of macroeconomic-based trade models and reinforces the importance of economic conditions such as currency depreciation or appreciation on trade and its growth. In the 2000s however developing countries seem to account for most of China's imports of all products as the growth rate follows an upward trend surpassing other countries/country groups (Appendix Table A1 ). Developing country group imports' growth exceeds its exports' growth. Capital goods amounting to almost two-thirds of China's total imports display China's comparative advantage in production ‗by stage'. China's processing trade pattern in terms of growth rates is characterized by strong import growth of intermediate goods while in the later years China's import growth of primary goods, such as raw grains, soybeans, iron ore, and other minerals is outstanding. Regarding primary energy goods China's import and export growth rates declined significantly in the recent years given the higher petroleum and coal prices. These findings tend to weaken the Krugman-Bhagwati (Bhagwati, 1992) debate that neighborhood determines the direction of trade as geographic proximity is irrelevant in the case of China's export and import growth.
In the 1990s and 2000s China's export and import growth of capital goods, consumer durable and non-durable is dominated by the increased demand from high income developing countries, like India, due to increase incomes. Table 2 presents the test results of the non-parametric test of income, measured by GDP per capita, and export growth of commodity categories as we attempt to capture China's export-economic growth nexus. Two data samples are independent if they come from distinct populations and the samples do not affect each other. The nonparametric test is performed to test whether the income and growth of export flows are independent. Rejection of the null hypothesis implies that export growth of China's trade has an impact on the country's income. The Kruskal-Wallis X 2 statistic rejects the null hypothesis at 1% significant level implying that income measured by GDP per capita affected by export growth. These results show an ex post mode evidence that export growth affected China's economic growth measured by income during the period under study. The Spearman correlation, ρ, assessing monotonically the relationship (whether linear or not) between export growth and GDP per capita (Daniel, 1990) indicates a strong positive correlation with all BEC categories except the primary energy group (Table 2) . 
Non-Parametric Testing: Income and Export Growth Dynamics
Testing for the Dynamic Properties of Exports and Income Growth: The Unit Root Test
The Dickey-Fuller test indicates that for most of the export growth series we reject the null hypothesis of the unit root presence (Table 3 ). The Augmented Dickey-Fuller (ADF) test (Dickey & Fuller, 1979) , the Phillips-Perron (PP) test (Phillips & Perron, 1988 ) and the Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) test (Kwiatkowski et al., 1992) fail to reject the null hypothesis of the unit root (Table 3) . Thus, the dynamic properties of the variables employed to measuring exports and economic growth are stationarity as we reject the presence of unit roots. The presence of unit roots indicates a non-stationary process that can lead to false inferences in time series analysis. In this respect after conducting the unit root tests we use the level values of the variables involved. Table 4 presents the diagnostic tests on causality. The tests suggest that there is strong evidence of causality from the export growth of capital goods and consumer non-durable goods to GDPPC. We clearly fail to reject non-causality in this direction. There is also evidence that the causality is bi-directional for consumer durable goods, intermediate goods, and primary non-energy goods and GDPPC. There is absence of causality from consumer energy goods to GDPPC but causality from GDPC to consumer energy goods (see Table 4 ). Ho: Null Hypothesis. Asterics *, **, and *** denote acceptance of the null hypothesis at the 10%, 5%, and 1% significance level, respectively. An I(0) series is a stationary series. An I(1) contains one unit root. Source: Authors' calculations. 
Causality -Export Growth and Income
Export Growth, Income and Policy Analysis
Applying seemingly unrelated regression (SUR) we assess the impact of the export growth on income (Tables 5  and 6 ). The dependent variable in our regressions is income per capita (Table 5) as well as income per capita in logs (Table 6 ). The exogenous variables include the export growth of China's broad economic categories of goods (Table 5 ) and the log of these variables (Table 6) . Table 5 . SUR on income and export growth
There are many other variables that affect income, but in this study, we focus on how export growth impacts income. The regression results show a positive and statistical significant relationship between income and export growth of capital goods, consumer non-durable goods, intermediate goods, and primary non-energy goods. Export growth of consumer durable goods, and export growth of goods of primary energy have a positive but statistical insignificant relationship with the income. Many studies suggest that economic growth (measured by income) of developing countries is positively related with the exports of manufacturing products (Grossman & Helpman, 1989; and Hausmann, Hwang, & Rodrik, 2005) .
In the double log specification (Table 6) (Table 5 ) but insignificant in the log specification (Table 6 ). China because of its accession to WTO has adopted open trade policies, through tariff exemption, which have favored assembly and processing operations. This in turn, has accelerated China's international processing activities resulting in high export growth of manufacturing products. In other words, trade openness has stimulated growth and efficiency by allowing producers in China to exploit areas in which they have a comparative advantage. The statistical significance of the trade policy is in agreement with our prior knowledge, which is based upon economic growth theory that is growth follows its secular trend along trade expansion. Table 6 . SUR and log income and export growth China's outstanding performance in trade growth is rooted to changes in its policies and more likely to the country's increased involvement in the international segmentation of production processes. China's strong specialization in the downstream segments of production or processing is associated with trade openness and is also linked with rapid diversification in consumer goods.
Discussion
In this study we attempt to empirically assess the dynamic features of China's trade flows and develop a comprehensive profile of China's trade growth patterns and their effect on China's economic growth measured by GDP per capita. Applying the HP approach, we are able to attain the long-term trend of China's trade flow growth and remove the cyclical fluctuations due to annual variability. Moreover, China's long-term trends of trade growth can better reveal the underlie China's trade growth patterns. We find that other developing countries not only are playing a complementary role in China's export growth during the period under study and that China's export growth clearly indicates that the adjacency-neighborhood partners alone is unlikely to explain its unprecedented growth in exports and imports.
This study finds that in the 1990's the high-income country group was among the leading growth destinations of China's total merchandise exports. Examining China's exports patterns over time enhances our understanding of China's production of final goods, especially consumer durable goods and its effect on China's economic growth.
The non-parametric test of income measured by GDP per capita (GDPPC) and trade growth of the U.N. Broad Economic Categories (BEC) are statistical significant indicating the dependence of income and export growth rates. These results show, ex post, evidence that export growth affects income during our study period. The correlation test of independence indicates a strong positive correlation between income and export growth with all broad economic commodity categories except the primary energy group. The causality tests suggest that there is strong evidence of causality from the export growth of capital goods and consumer non-durable goods to GDPPC or we fail to reject non-causality in this direction. There is also evidence that the causality is bi-directional for consumer durable goods, intermediate goods, and primary non-energy goods and GDPPC while there is absence of causality from consumer energy goods to GDPPC but causality from GDPC to consumer energy goods.
Our analysis based on ex-post long-term time series highlights China's growth rates of exports and its causal association with income measured by GDPPC. By decomposing China's overall trade by major categories, we gain deeper insight into causal relationships with income and the impact of its policies on trade. The regression results show a positive and statistical significant relationship between income and export trade growth of aggregate goods categories. This in agreement with the recent theory that assumes that imitation by developing countries of goods invented in developed countries is always positively related with economic growth measured by income. Furthermore, China's trade openness has stimulated growth and efficiency by allowing producers in China to exploit areas in which they have a comparative advantage. The statistical significance of the trade policy is in agreement with our prior knowledge, which is based upon economic growth theory that is growth follows its secular trend along trade expansion.
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Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia, to form the EU-25. Prior to 2004 we account for the bilateral trade of these ten countries with China in the Developing country group. National income data from the World Bank's World Development Indicator are also used to obtain the overall picture of China's growth, trade, and economy. Our trade data are in nominal terms while our analyses focus mainly on shares and growth rates.
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